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(57) Abstract 

An anchor assembly for autologous or artifi* 
cial tendons grafts comprises an insertion element 
with a stem and an aperture-^xmtaming head prox- 
imal to the stem. Hie aperture is sufficimtly large 
to receive autologous tendons grafts such as semi- 
tendinosus tendon or artificial tendons. Ibe assem- 
bly also comprises a stabilizing element adapted 
to be embedded in bone. The stabilizing element 
comprises a sleeve widi a cavity, which can be an 
elongated axial channel, arranged to receive and 
hold the insertion element stem. The insertion el- 
ement can be t^yped faito the stabilizing element 
or the insertion element can be modified to include 
a stincture such as a hole, barb, slot or hook by 
which the insertion element can be pulled into the 
stabilizing element. 
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APPARATUS AND MEmODS FOR ANCHORING AUTOLOGOUS OR ARUHOAL TCNDON GRAFTS IN BONE 

Rar)f oTOund ^^«^ Tnvention 

This invention pertains to surgical systems and, more particularly, apparatus 
and methods for attaching autologous or artificial tendon grafts to bone. The 
invention has appUcations in. for example, repair of the anterior cruciate Ugament 
(ACL) of the' knee. It may also be used, for example, for repair of other Ugaments 
such as of the elbow or ankle. 

It is not uncommon for Ugaments and other soft tissue to tear or detach from 
bone. Athletes, for example, often suffer tears or other injuries to the anterior 
cruciate Ugament, one of the Ugaments connecting the femur (thigh bone) and the tibia 
(shin bone) at the center of the knee joint. The ACL. which Umits hyperextension of 
the knee and prevents the backward sUding of the femur on the tibial plateau, may be 
injured when the knee is twisted beyond the normal range of motion, e.g.. when the 
knee is twisted whUe bending and weaving during skiing and other sports activities. 
ACL injuries may take the form of total or partial tears. 

Reconstroction is the most common form of surgei^ for injuries to the ACL 
and involves replacing the ACL with a graft of autologous or artificial tendon. An 
autologous tendon graft may be "harvested" from the patient's patellar Ugament. 
which is part of the common tendon of the quadriceps femoris. comiecting the pateUa 
to the tibia. An alternative autologous tendon graft may be harvested from the 
semitendinosus tendon, a long tendon running posteriorly and mediaUy along the 
thigh, comiecting the upper femur to the tibia. Traditionally. pateUar grafts are 
harvested with attached bone plugs that can be securely fixed at the ends of a bone 
tumiel driUed through the tibia and femur using metaUic interference screws, a metal 
screw and washer, or buttons. Drawbacks associated with the use of the patellar 
tendon, include difficulties in harvesting the tendon and post-operative complications. 
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More recent success has been found using one or more strands of the triple- 
stranded semitendinosus tendon, which can be harvested with minimal post-operative 
complications. The strands can be used alone or in combination with the gracilis 
tendon, which anatomically runs parallel along the thigh to the semitendinosus tendon. 
Although semitendinosus tendons are increasingly used in ACL repair, they are 
difficult to attach to bone, due in part to the absence of associated bone plugs. 

The art suggests several techniques for attaching the semitendinosus tendon to 
bone in ACL repair. One such technique involves suturing the tendon to a button or 
staple on the exterior of the bone. Drawbacks associated with this method include 
stretching or failure of the suture, which may be subjected to tensile forces ranging 
from 30-50 pounds. 

Another technique involves attaching a tendon graft to bone using metallic 
interference screws. Although such metal screws demonstrate stable fixation and 
good tensile strength, drawbacks associated with their use include distortion of post- 
operative radiological studies, metal sensitivity associated with permanently implanted 
metal screws, or additional operations for metal removal. 

Another technique involves attaching a tendon graft to an anchor affixed 
within a tunnel drilled in the bone. One anchor intended for this use is the Mitek 
ligament Anchor available from Mitek Surgical Products, Inc. That anchor includes 
prongs that lodge into the bone after the anchor has been pulled into position by a 
suture. Drawbacks associated with this attachment means includes that the anchor 
must be fabricated from metal to insure sufficient holding strength. Moreover, it 
must be lodged in the cortical layer near the surface of the femur and therefore 
necessitates the use of long tendon segments. 



wo 99/01084 



PCTAJS98n3636 



10 



An Object of this invention is to provide improved surgical systems, and more 
particularly, improved methods and apparatus for attaching autologous or anificial 
tendon grafts to bone. 

Another object of this invention is to provide improved methods and apparatus 
for attachment of autologous or artificial tendon grafts (e.g.. for ACL repair) in 
which the attachmem means can be fabricated from polymers or bioabsorbable 
materials without the use of metals. 

A related object of this invention is to provide methods and apparatus for 
attachment of autologous and artificial tendons that minimize drawbacks associated 
with puUout of tendon grafts in ACL or other reconstructive orthopedic surgery. 
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<;^immarv of the Invention 

The above objects are those met by the invention, which provides in one 
aspect an improved apparatus for attaching autologous or artificial tendon grafts to 
bone during Ugament and other reconstructive surgery, including ACL reconstruction. 
The apparatus allows anchoring the tendon graft in the canceUous portion of the bone 
(i.e.. close to the anatomical ACL femoral attachmem site), without sutures or 
without metal. 

TTie anchor assembly comprises an insertion element with a stem and an 
aperture-containing head proximal to the stem. The aperture is sufficiently large to 
receive autologous tendons grafts such as semitendinosus tendon or artificial tendons. 
The assembly also comprises a stabUizing elemem adapted to be embedded in bone. 
The stabilizing element comprises a sleeve with a cavity, which can be an elongated 
axial chamiel. arranged to receive and hold the insertion elemem stem. 

The anchor assembly is designed to anchor autologous and artificial tendon 
grafts into a stepped tumiel drilled into bone. The stabilization elemem is embedded 
in the bone, optimally in the canceUous portion of tiie femur or tibia, at tiie point in 
which Uie stepped tumiel changes to the smaller diameter bore. Embedding is 
accomplished by screwing tiie stabilization element into tiie smaller diameter bore, 
which is located at a point close to tiie anatomical ACL attachment site. Next, tiie 

insertion element witii its attached, looped tendon is tapped into tiie stabilizing 
element, creating a stable compression fit such tiiat tiie graft is securely held in tiie 
bone. The anchor assembly can also be inserted into the tibia or otiier bone. 

In yet another aspect, the invention provides a metiiod for anchoring 
autologous and artificial tendon graft to bone by drilling a stepped tumiel into the 
bones forming a joint, for example, into the tibia and femur where tiiey join at the 
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knee. TTie stabilizing element is embedded in the narrower end of the tunnel in the 
interior of the bone, while the insertion element is embedded into the stabilizing 
element such the wide head of the insertion element is located in the wider portion of 
the tunnel. 

In a related aspect, the invention provides a method as described above in 
which the insertion element, with its attoched looped tendon, is puUed into the 
stabilizing element. This is accompUshed by providing a smaU structure, such as an 
aperture, slot, baib or hook, on the insertion element, preferably, at its distal end. A 
K-wirc equipped with an eyelet can be used to thread a suture through the skin and 
bone, and then, through the aforementioned structure. In this fashion, the suture can 
be used to puU the insertion element into the stabilizing element. 

In a related aspect, the stem of the insertion element has a larger outer 
diameter than the imier diameter of the sleeve of the stabilizing elemem. Therefore, 
the insertion element is held by compression or interference fit into the stabUizing 
element embedded in the bone. 

The advantages of the methods and apparams of the instant invention allow the 
anchor assembly to overcome limitations of the prior art. The two-piece apertured 
design enables construction of an anchor assembly to attach autologous or artificial 
tendon grafts securely within bone without the use of either metal or sutures. By 
analogy, the anchor assembly takes into account the advantageous properties of both 
screws and impact-driven pins. Screws arc know to be strong attachment devices 
capable of holding in bone. Therefore, the stabilizing element is arranged and 
constructed so that screw-like threads anchor it to bone. Impact-driven pins (e.g., 
nails) have the advantage of not requiring twisting on insertion, but tend to shatter 
bone and/or hold poorly in bone. Therefore, the insertion element with its attached 
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tendon graft is either tapped or pulled into a stabilizing element and held there firmly 
by compression fit without twisting the tendon graft undesirably. 

These and other aspects of the invention are evident in the drawings and in the 
5 description that follows. 
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Briftf Descrip t'fn the Diawines 

A more complete understanding of the invention may be attained by reference 
to the drawings, in which: 

Figure la depicts a frontal view of the bones of the knee and a paitiaUy torn 
anterior cruciate ligament (ACX); 

Figure lb depicts a side view of a method for creating a stepped tunnel 
through the tibia and partially through the femur for insertion of an anchor assembly 
according to the invention; 

Figure 2 depicts a frontal view of a method for affixing a tendon graft into the 
tunnel of Figure lb in accord with the invention; 

Figure 3 depicts a detailed side view of an embedded anchor assembly of the 
presrat invention; and 

Figure 4a-d depicts an detaUed view of an anchor assembly of tfie present 
20 invention. 

Figures 5a-5c depict a detaUed view of the insertion element of an anchor 
assembly according to an alternate embodiment of the present invention. 
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n^t^i jed Dey rrption of the. Invention 

Figure la depicts a partiaUy torn Ugament of the knee, e.g.. the anterior 
cruciate Ugament (ACL) 1. In the iUustration, the ACL is attached to a depression in 
the anterior intercondylar area (not shown) on the surface of the tibial plateau 5. This 
tibial attachment Ues in front of the anterior intercondylar tubercle and is blended with 
the anterior extremity of the lateral meniscus (not shown). It passes upward, 
backward, and laterally to be fixed into the posterior part of the medial surface of the 
lateral condyle (not shown) of the femur 3. TTie tibia 2 and the patella 4 are also 
shown. 

Figure lb depicts a method for creating a stepped tunnel 7 through the tibia 2 
and partially through the femur 3 for insertion of an anchor assembly of the 
invention. In the illustration, a driU 7 U used by the surgeon to drill an turawl 
begimiing at the anterior surface of the tibia 2 and ending witiiin tiie canceUous 
region of the femur 3. TTie driU tumiel 7 preferably will enter the femur 3 at or near 
the isometric point (not shown) close to the anatomical ACL attachment site in 
accordance with the prior art. The angle of the drill tumiel is in accord with that 
practiced in tht prior art for semitendinosus-style ACL repair. The stepped hole is 
formed by use of a stepped drill bit such tiiat the ledge separating die wider and 
narrower diameter tunneb Ues within the canceUous portion of Uie femur 3, e.g., 
within at least 10mm to 70 mm witfiin the femur of tius posterior part of tfie medial 
surface of the lateral condyle and, preferably, approximately 45 mm of flat surface. 
The driU tunnel 7 may terminate within tiie canceUous portion of tiie femur 3, or, in 
the alternative, the surgeon may elect initiaUy to fuUy penetrate Uie femur 3 with a 
guide wire (not shown), leaving a smaU exit aperture 9 on the opposing surface of the 
femur in accordance with tfie prior art covering ACL reconstructive surgery. It wiU 
be appreciated by tfiose skUled in tiie prior art tiiat the above-described invention is 
not Umited to embedding an anchor assembly in the femur 3 but could also be 
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practiced to embed an anchor in the tibia 2 or in bones comprising other joints, e.g. . 
the ankle or elbow region. 

Figure 2 depicts shows a graft anchor assembly 12 of the instant invention 
embedded in bone, for example in the canceUous layer of the femur 3. A tendon 
gnrft 10 is looped through the aperture (see detailed drawing in Figure 3) in a anchor 
assembly 12 with one or more free ends extending through other bone, for example, 
through the tibia 2. 

Figure 3 depicts in more detail an anchor assembly 12 in operating position 
embedded in the stepped bone tunnel. The autologous or artificial tendon graft 10 is 
looped through aperture 13 in the head of the insertion element 14. The subilizing 
element 15 is embedded in the bone tunnel, for example by screwing into the stepped 
tunnel. The insertion element 14 is held in the stabilizing element 15 for example 
by compression fit. but could also be held by an attachment that requires twist, e.g.. 
of not more than 180- (so as to avoid twisting the tendon) or by latcheting or by 
other attachment mechanism for holding one element in another wiiiiout excessive 
twisting. 

Figures 4a-d depict the anchor assembly in detail. Figure 4a depicts the 
stabilizing element 15 which comprises an elongated sleeve 19 containing external 
protrusions 16. for example external thi«»ds. Stabilizing element 15 has a cavity 17. 
for example an elongated axial chamiel 17 extending at least partway from the 
proximal end of stabilizing element 15. For example, axial channel 17 could extend 
from the proximal to the distal end of stabilizing element 15. Stabilizing element 
has a flanged head 18. Stabilizing element 15 is comprised of a biocompatftle 
material, for example implant grade high density polyethylene, low density 
polyethylene (PE 6010 and PE 2030) and polypropylene (13R9A and 23M2: all made 
by Rexene. Dallas, Texas) or of a bioabsorbable material, for example poly-l-lactide 
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or such as a lactide-glycolide composition. It may also be comprised of a metal, 
such as, surgical implant grade steel. 

Figure 4a also depicts insertion element 14. Insertion element 14 has an 
apertuie 13 containing head 21 for retaining a ligament replacement. Stem head 21 
has an aperture 13 of a size suitable for receiving mulUple strands of autologous 
and/or artificial tendon, but optimally for receiving two or more strands of 
semitendinosus tendon. The aperture 13 may have dimensions 0.10 inches - 0^^35 
inches (height) by 0.05 - 0.30 inches (width), and, preferably approximately 0.220 
inches by 0.160 inches. Insertion element 14 has a stem 20, for example an 
elongated stem 20. The stem has protrusions 22 extending outwardly. Stem 
pcotnisions 22 may be inflexible. Tire diameter of stem 20 is greater than the 
diameter of axial chamrel 17 such that subilizing element 15 is capable of holding the 
insertion element 14 by compression fit upon insertion of the in^rtion element 14 
into channel 17 of stabilizing element 15. m insertion elemem 12 can be tapped 
into the stabilizing element 15 with an emplacement device (not shown). The 
insertion element 12 is comprised of a biocompauble material, for example unp^t 
gnde high density polyethylene, low density polyethylene (PE 6010 and PE 2030) 
and polypropylene (13R9A and 23M2: all made by Rexene. Dallas, Texas) or of a 
bioabsorbable material, for example poly-WacUde or such as a lactide-glycobde 
composition. It may also be comprised of a metal, such as, surgical implant grade 
Steel. 

Figure 4b depicts axial channel 17 which has a non-cylindrical cross-section 
(not shown). optimaDy a polygon such as a hexagon. Othernon-cylindrical cn,ss- 
secUons such as a square or pentagon or even oval configurations are also envisioned. 
A non-cylindrical c«>ss-section of the axial chamiel 17 is designed such that a 
emplacement device (not shown) such as a driver (not shown) with a corresponding 
non-cylindrical diameter can be inserted into a axial channel and turtred such that the 
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ex»n.a teeads .6 of ft. s.abUm„g elemen. 15 «e sc«w«. too and grip fte t»«. 
One such driver is. e.g., an Allen «rencb. 

Fignn, 4c depicts insertion of the distal end of an inserton element 12 into the 
3^ channel 17 at fte proxinul end of a su^ilizing elentent 15. The dianteter of 
etongated stem 20 is sUghU, g^ter fta. the diameter of fte non-cylindrical axial 
channel 17 of fl» subili^ing element. As a result as depicted in Figure 4d, an 
elongated stem 20 of Ute insenion element 12 is held dghtly in stabilizing element 15, 
for «am.ple by compression « into su*iliring element 15 embedded in a stepped 
bone hole. 

Rgure 5. depicts a. insertion element 10 that can be puUed into the stabilizing 
element 15 (Hgut. 4). As above, fte msertion element 10 has an ap.m,re 12 
containing a head fbr .«aining a Ugament teplacemen. and a stem 14 wift outwardly 
^pandingprodusions. T»e di^neter of stem is g.««r than fte diameter of axtal 
chamiel such that stabilizing dement 15 is capable of holding fte insenion element by 
cmptession ft upon inseBion of fte inserUon element into fte chamtel of fte 
stabilizing element AdditionaBy, fte insertion element 10 cont»ns a stn««.te. e.g., 
apemtre 16. suitable for rec»ving a sumre. a wire or other device ftat c», be used to 
pull fte element 10 into fte stabilizing elemem 15 h>ste«l of. or in addition to. us 
being tapped into that element 15. 

The aperture 16 or other such structure can be located at any point on the 
insertion element 10 but is preferably located at the distal end of the insertion 
element. Tl.us, for example, in an embodiment in which the stem of the insertion 
element is approximately 0.75 inches long with a diameter of 0.16 inches, the 
aperture is located 0.05 - 0.20 inches from the end of the insertion element and 
preferably 0.12 inches from the distal end. 
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The aperture 16 (or other such structure) is sized sufficiently to accomodate a 
suture, wire or other pulling device. Those of ordinary skill in the art will of course 
appreciate that in lieu of an aperture, a slot. barb, hook (as shown in Figures 5b and 
5c) or any other structure by which the insertion element can be pulled, can be 
Utilized. 

An anchor assembly incorporating an insertion element 10 of Figure 5a is 
genciaUy implanted as described above. In ACL reconstructive surgery, for example, 
a.tunnel is driUed at the anterior surface of the tibia and ending within the canceUous 
region of the femur. The drill tumiel preferably enters the femur at or near the 
isometric point close to the anatomical ACL attachment site in accordance with the 
prior art. The angle of the drill wnnel is in accord with that practiced in the prior ait 
for semitendinosus-style ACL repair. A stepped hole is formed by use of a stepped 
drin bit such that the ledge separating the wider and narrower diameter tum.els lies 
within the canceUous portion of the femur, e.g.. within at least 10 mm to 70 mm 
within the femur of the po«erior part of the medical surfece of the lateral condyle 
and, preferably, approximately 45 mm of that surface. 

Although the drill tunnel may terminate within the canceUous portion of the 
femur, a guide wire or K-wire is preferably used to fuUy penetrate the femur, leaving 
a smaU exit aperture on the opposing surface on the femur. Tire stabilizing element is 
then embedded in the drilled bone tumiel, for example, by screwing it into the stepped 
tumiel. At tfiis point, the K-wire (which is preferably equipped with an eyelet at its 
end) is used to thread a suture through the skin, bone and through the chamiel of the 
stabUizing element. The suture is then looped through the aperture, hook. baib. or 
slot, or other such structure in the insertion element. The insertion element is then 
puU«I into the StabUizing element using that suture. Those skUled in the art wUl 
appreciate that a wire, hook or other such apparatus can be used in place of the 
aforementioned suture. 
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A further understanding of the preferred practice, of the invention may be 
obtained by reference to the Appendix filed herewith. THose drawings show 
schematics of a preferred tendon graft anchoring assembly. 

Described above are apparatus and methods meeting the objects set forth 
above, niose skilled in the art will appreciate that the illustrated embodiments are 
shown and described by way of example only, and that other methods and apparatus 
incorporation modifications therein faU within the scope of the invention. For 
example, in addition to ACL reconstniction, the invention can be beneficially applied 
in conne^on with other soft tissue-to-bone attachments using bone tumiels. such as 
(by way of non-limiting example) repair of Ugaments and tendons in other joints such 
as the elbow and ankle. In view of the foregoing, what we claim is: 
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An assembly for anchoring soft tissue or artificial grafts in bone, comprising: 
an insertion element comprising a stem and an apermre-containing 

stem head proximal to said stem, said aperttire being of a size sufficiently 

large to receive a soft tissue graft; and 

a stabilizing element adapted to be embedded in bone comprising a 

sleeve having a cavity, said cavity being arranged and constructed so as to 

receive and hold said stem. 

An assembly for anchoring soft tissue grafts in bone, comprising: 

an insertion element comprising a stem and an aperture-containing 

stem head proximal to said stem, said aperture being of a size sufficiently 

large to receive a soft tissue graft; and 

a stabilizing element adapted to be embedded in bone comprising a 

sleeve having a cavity, said cavity being elongated and having an inner 

diameter sUghtly smaller than an outer diameter of said stem, such that said 

sleeve is cap^le of holding said stem by compression fit. 

An assembly according to claims 1 or 2, wherein the insertion element fiirther 
comprises any of an aperture, slot, and barb by which said insertion element 
can be pulled into said bone hole. 

An assembly according to claims 1, 2 or 3, wherein at least one of said stem 
of said insertion element and said sleeve of said stabilizing element are 
elongate and have protrusions on their outer surfaces. 

An assembly according to claims 1, 2 or 3. wherein said protrusions on said 
stabilizing element comprise threading amenable to being screwed into an 
opening drilled into bone. 
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An assembly according to claims.!. 2 or 3. wherein said cavity comprises an 
axial channel, the cross-section of said chamiel being non-cylindrical, said 
axial channel extending between proximal and distal ends of said elongated 
sleeve. 

An assembly for anchoring soft tissue grafts in bone, comprising: 

an insertion element comprising an elongated stem and an aperture- 
containing stem head proximal to said stem, said aperture suitably sized for 
passage of a soft tissue graft therethrough; and 

a stabilizing elemem capable of insertion into an opening drilled into 
bone and comprising an elongated sleeve having an axial channel, said channel 
having a diameter sUghUy smaller than that of said elongated stem of said 
insertion element such that said stabilizing element wiU expand upon insertion 
of said insertion element into said channel. 

The assembly according to claim 7. wherein the insertion element ftirther 
comprises any of an aperture, slot, or baib by which said insertion element 
can be pulled into said bone hole. 

An assembly according to claim 7 or 8, wherein a cross-section of said axial 
channel is non-cylindrical. 

The assembly according to claims 2, 7 or 8. wherein said insertion and 
stabilizing elements comprise bio-compatible material. 

The assembly according to claim 9, wherein said stabilizing element can be 
defoimably expanded to obtain a pressure fit within a bone opening upon 
insertion of said insertion elemert into said non-cylindrical aperture of said 
stabilizing element. 
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12. The assembly according to claims 1. 2, 7 or 8. wherein said stabilizing 
element has a fanged proximal end. 

13. An assembly for anchoring soft tissue grafts into bone, comprising: 

5 an insertion element comprising an elongated stem and aperture- 

containing stem head proximal to said stem, said aperture being of a size 
sufficiently large to receive a soft tissue graft; and 

a stabilizing element adapted to be embedded in bone comprising a 
elongated sleeve with external threads and an axial channel passing 

10 therethrough, said axial chamiel having a non-cylindricaJ cross-section such 

that an emplacement device can be inserted therein for screwing said threads 
of said stabilizing element into said bone. 

14 nie assembly according to claim 13. wherein the insertion element fiirther 
15 comprises any of an aperture, slot, and barb by which said insertion element 

can be pulled into said bone hole. 

15. A method for anchoring soft tissue within bone comprising: drilling an 

opening into bone; 

inserting into said bone opening a stabilizing elemem comprising an 
elongated sleeve with an axial channel extending therethrough; 

threading soft tissue through an aperture in an insertion element 
comprising an aperture-containing stem head proximaUy located to an 
elongated stem, said stem having a diameter sUghUy larger than that of said 
25 axial channel of said elongated sleeve; and 

inserting the distal, end of said insertion element into proximal end of 

said stabilizing element. 
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16. An assembly acconiing to claims 3, wherein said any of an aperture, slot and 
barb is disposed at the distal end of the insertion element. 

17. An assembly according to claims 8 and 14, wherein said any of an aperture, 
slot and barb is disposed at the distal end of the insertion element. 

18. A method for anchoring soft tissue within bone comprising: 
drilling an opening into bone; 

inserting into said bone a stabilizing element comprising an elongated sleeve 
with an axial channel extending therethrough; 

threading soft tissue through an aperture in an insertion element comprising an 
aperture containing stem head proximally located to an elongated stem, said stem 
having a diameter sUghtly larger than that of said axial cham>el of said elongated 
sleeve; and 

pulling the distal end of said insertion element into proximal end of said 
stabilizing element. 

19. A method according to claim 15. wherein said soft tissue is a tendon graft. 

20. A method according to claim 15. wherein the method of drilling said opening 
comprises creating a stepped opening. 

21. A metiiod acconiing to claim 15. wherein the stepped opening has at least two 
different diameters, one less than the diameter of the stabilizing element, and 
one greater than the diameter of the stem head. 

- 22. A method according to claim 21, wherein said elongated sleeve of said 

stabilizing elemem is screwed into said bone opening at the diameter where 
said stepped bone opening is sUghUy smaUer than that of said elongated sleeve. 
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t3. A method according to claim 22, wiierein said stabilizing element is screwed 
into said stepped bone opening by use of an emplacement device fitted into 
said non-cyUndrical axial channel of said stabilizing element. 



24. 



A method according to claim 15, wherein said insertion element retaining said 
tendon graft is inserted forcibly into said stabilizing element screwed into said 
ste{q)ed bone hole. 

25. A method for replacing a torn Ugament comprising: 
obtaining a tendon graft; 
drilling a hole into bone; 

looping said tendon graft through an aperture in an insertion element; 
inserting a stabilizing element comprising a sleeve with a cavity 

therein into said hole; 

inserting an insertion element comprising a stem with an aperture- 
containing stem head at the pn)ximal end of said stem into said stabilizing 
element. 

26. A method for replacing a torn ligamem comprising: 
obtaining a tendon graft; 
drilling a hole into bone; 

looping said tendon graft through an aperture in an insertion element; 
inserting a subilizing element comprising a sleeve with a cavity 

therein into said hole; 

pulling an insertion element comprising a stem with an aperture 
containing stem head at the proximal end of said stem and any of an aperture, slot 
and bari) at the distal end of said stem. 
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27. The method of claim 25 wherein said Ugament is an anterior cmciate ligament 
and said bone aperture is in either a femur or tibia. 

28. The method of claims 15 or 25 wherein said stabilizing element is affixed into 
bone by interference fit. 

29. The assembly of claim 25 wherein said assembly comprises: 

an insertion element containing said aperture in the stem head of said 

insertion element; and 

a stabilizing element having an axial channel extending between its 
proximal and distal ends, said stabilizing elemem capable of holding said 
insertion element by compression fit. 

30. The assembly of claim 25 wherein said axial channel has a non-cylindrical 
cross-section corresponding to the non-cylindrical cross-section of an 
emplacement device. 
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